Short communication: differences between macrophages and dendritic cells in the cyclic AMP-dependent regulation of lipopolysaccharide-induced cytokine and chemokine synthesis.
Cyclic adenosine monophosphate (cAMP) is an intracellular signaling molecule responsible for directing cellular responses to extracellular signals. Once believed to signal exclusively through its ability to bind protein kinase A (PKA), recent research has revealed alternative cAMP-binding targets involved in PKA-independent processes. In this study we addressed the hypothesis that the guanine nucleotide exchange protein directly activated by cAMP (Epac-1) and PKA differentially regulate inflammatory mediator production in distinct phagocytic cell types. To accomplish this, we compared the release of cAMP-regulated polypeptide inflammatory mediators in both macrophages (obtained from the lung and peritoneum) and bone marrow-derived dendritic cells (DCs) stimulated with bacterial endotoxin. Using the highly selective Epac-1 and PKA activating cAMP analogs 8-pCPT-2 -O-Me-cAMP and 6-Bnz-cAMP, respectively, we found that macrophages differ from DCs in the involvement of these distinct cAMP pathways in modulating inflammatory mediator release in response to endotoxin. Whereas the regulation of cytokine and chemokine production in macrophages by cAMP was solely dependent on PKA, we found that both Epac-1 and PKA activation could regulate mediator production in DCs. This finding may be important in the pharmacologic regulation of immune responses through manipulation of cAMP signaling cascades and contributes to our understanding of the differences between these cell types.